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DETAILED ACTION 
This is a first action on the merits having a filing date of 8/8/06 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this Office 
action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 , 4-6 and 8 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Rajamannan (U.S. P.N. 5,287,818). 

Regarding claim 1, Rajamannan discloses a soil processing method (col.1, lines 
6-8) comprising making a microwave radiator move into soil (col.1, lines 36-41), and 
thereafter radiating microwaves from the microwave radiator to soil to be processed. 

Regarding claim 5, Rajamannan discloses that the radiating microwaves 
underground from a microwave radiator moving at a predetermined depth under the 
ground (col. 2, lines 52-53 and Table 1, where, for example, a predetermined depth is 
considered 3 inches). 

As to the limitation that the soil to be sterilized is sterilized along a locus of travel 
of the microwave radiator; Rajamannan teaches moving the apparatus through the soil 
(col.1 , lines 36-40, where the area of the soil that the apparatus covers is considered 
the location or locus) where a location of travel has been irradiated with microwave. 
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Regarding claim 4, Rajamannan teaches that radiation of microwaves is 
performed while the microwave radiator moved into the soil is being moved generally in 
a horizontal direction (col . 1 , lines 36-37 and col.2, lines 50-53). 

Regarding claim 6, Rajamannan discloses that the direction of radiation of 
microwaves radiated underground from the microwave radiator is substantially 
horizontally set (col.1 , lines 36-38 and Table I in column 2), whereby soil to be sterilized 
is sterilized in a predetermined depth range. 

Regarding claim 8, Rajamannan discloses that the plurality of microwave 
radiators (figure 1) are pulled (col.2, lines 50-53) in a vertical position that is 
perpendicular to the horizontal direction of travel. 

As to the limitation that the radiators are placed at a suitable distance from each 
other whereby soil to be sterilized is sterilized through a predetermined width along the 
soil surface with the travel of the microwave radiators; one recognizes that the plurality 
of the microwave radiators are rigidly connected to the agricultural implements at a 
certain distance from each other in order to pull them through soil so that a soil area 
having a predetermined width and length is sterilized with the microwave radiations. 

3. Claims 13-15, 17 and 20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Wayland, Jr. et al. (U .S.P.N. 4,092,800). 

Regarding claim 13, Wayland discloses a soil processing apparatus (figure 1) 
comprising a farm traveling unit (figure 1:10) having an underground traveling portion 
(figure 4:18, 42 and 40) and an overground traveling portion (figure 1:14), a microwave 
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radiator (figure 4:18) incorporated in the underground traveling portion of the farm 
traveling unit (10), a microwave generation source (figure 2:30) held in the overground 
traveling portion (figure 1 :14) of the farm traveling unit, and a waveguide (figure 1 :16) 
connecting the microwave generation source (figure 1 :14) held in the overground 
traveling portion and the microwave radiator (figure 1:18) held in the underground 
traveling portion. 

Regarding claim 14, Wayland teaches that the farm traveling unit (10) has a 
plurality of the underground traveling portions (figure 4:18, 42 and 40) that are capable 
of being placed (depending on the length of waveguide 16) at a suitable distance from 
each other in a direction (facing toward the soil) perpendicular to the direction of travel 
(horizontal direction), and the microwave radiator (18) is incorporated in each 
underground traveling portion. 

Regarding claim 15, Wayland teaches that a radiation center axis of the 
microwave radiator is directed in a substantially horizontal direction (one is capable of 
holding radiator 18 having the flexible waveguide 16d in a horizontal direction directed 
toward the surface of the soil in a perpendicular horizontal direction to the horizontal 
movement direction of vehicle 10) in a direction perpendicular to the direction of travel. 

Regarding claim 17, Wayland discloses that the soil processing apparatus further 
includes a travel depth adjustment tool (considered waveguide flexible section 16d as 
shown in figure 2, which is capable, depending on its length, of adjusting the depth of 
radiator 18) for adjusting the travel depth of the underground traveling portions. 



Application/Control Number: 1 0/551 ,264 Page 5 

Art Unit: 1797 

Regarding claim 20, Wayland discloses that the farm traveling unit is of a self- 
propelled type (figure 1 :10 and col. 2, lines 5-8). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 
1 48 USPQ 459 (1 966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 103(a), the examiner presumes that the 
subject matter of the various claims was commonly owned at the time any inventions 
covered therein were made absent any evidence to the contrary. Applicant is advised 
of the obligation under 37 CFR 1 .56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention was made in 
order for the examiner to consider the applicability of 35 U.S.C. 1 03(c) and potential 35 
U.S.C. 102(e), (f)or (g) prior art under 35 U.S.C. 103(a). 
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7. Claims 2-3, 7 and 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rajamannan (U.S. P.N. 5,287,818). 

In claim 2 and as to the limitation that the radiation of microwaves is performed 
while the microwave radiator moved into the soil is being maintained at rest; 
Rajamannan discloses irradiating the soil at a depth of 36" (Table I) while moving the 
plurality of the microwave generators. However, one would recognize that depending on 
the level of soil contamination with pathogens in a certain location within the soil and 
also on the resistance of such pathogens to microwave radiation, to stop the agriculture 
implement (for example, tractor) and to apply more irradiation dosage to the soil in order 
to insure the complete killings of the pathogens in the soil. It would have been obvious 
to one of ordinary skill in the art at the time of the invention to stop the agriculture 
vehicle and irradiate the soil in order to insure the complete killings of the pathogens in 
the soil. 

In claim 3 and as to the limitation that the radiation of microwaves is performed 
while the microwave radiator moved into the soil is being move generally in a vertical 
direction; Rajamannan discloses irradiating the soil at a depth of 36" (Table I) while 
moving the plurality of the microwave generators. However, one would recognize that 
depending on the level of soil contamination with pathogens in a certain location within 
the soil and also on the resistance of such pathogens to microwave radiation, to stop 
the agriculture implement (for example, tractor) and to apply more irradiation dosage to 
the soil in vertical direction in order to insure the complete killings of the pathogens in 
the soil. It would have been obvious to one of ordinary skill in the art at the time of the 
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invention to stop the agriculture vehicle and irradiate the soil in vertical direction in order 
to insure the complete killings of the pathogens in the soil. 

In claim 7 and as to the limitation that the microwave is made to travel 
underground two times or more along one travel locus at different depths, whereby a 
continuous mass of soil at a predetermined depth from the soil surface is sterilized with 
the travel of the microwave radiator; Rajamannan discloses irradiating the soil at a 
multiple depth values (Table I) while moving the plurality of the microwave generators. 
However, one would recognize that depending on the level of soil contamination with 
pathogens in a certain location within the soil and also on the resistance of such 
pathogens to microwave radiation, to irradiate the soil two or more times along one 
travel location at different depths so that a continuous mass of soil at a predetermined 
depth from the soil surface is sterilized with the travel of the microwave radiator in order 
to insure the complete killings of the pathogens in the soil. It would have been obvious 
to one of ordinary skill in the art at the time of the invention to irradiate the soil two or 
more times at different depths in order to insure the complete killings of the pathogens 
in the soil. 

In claim 1 2 and as to the limitation that the depth of soil to be increased in 
temperature corresponds to a depth range in which a root vegetable is planted; 
Rajamannan irradiates pathogens within the soil so that crops grow in healthy soil 
without acquiring diseases due to such pathogens. In addition, Rajamannan teaches 
irradiating the soil at a multiple depth values (Table I) while moving the plurality of the 
microwave generators. As such one recognizes the various depths disclosed by 
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Rajamannan includes depth ranges for planting roots of vegetables. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to irradiate the soil 
at depth ranges that are suitable for planting roots of vegetables so that crops can grow 
in healthy soil without acquiring diseases due to the presence of soil pathogens. 

8. Claims 9, 1 1 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rajamannan (U.S. P.N. 5,287,818) as applied to claims 8,5 and 
further in view of Davis (U.S. P.N. 2,064,522). 

Regarding claim 9, Rajamannan fails to teach that adjacent pair of microwave 
radiators are placed so that their radiation surfaces face each other, whereby 
superimposed electric fields of microwaves are formed between the pair of microwave 
generators. 

Davis discloses a method for irradiating various crop materials with high 
frequency electrical oscillations (page 1 , left column, lines 1-5) where electrodes 
surfaces face each other (figure 1:1,2 and page 2, left column, lines 29-33) so that 
insects and their larvae may be economically and reliably destroyed without injuring the 
characters of the material being treated (page 1, right column, lines 30-33). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
provide the method in Rajamannan with the microwave generators facing each other so 
that insects and their larvae may be economically and reliably destroyed without injuring 
the characters of the material being treated as explained by Davis (page 1, right 
column, lines 30-33). 
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Regarding claim 1 1 , Rajamannan fails to disclose a soil treatment temperature. 
Davis discloses a method for irradiating various crop materials with high frequency 
electrical oscillations (page 1 , left column, lines 1-5) where the soil temperature is 
increased to a value of 140° F (page 3, left column, lines 20-27; 140° F= 60° C) since at 
such a temperature the insects, their eggs, larvae or pupae are destroyed (page 3, left 
column, lines 25-26). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to provide the method in Rajamannan with the lethal temperature 
since at such a temperature the insects, their eggs, larvae or pupae are destroyed as 
explained by Davis (page 3, left column, lines 25-26). 

Regarding claim 18, Rajamannan fails to teach using a shielding member with 
his apparatus. 

Davis discloses an apparatus (figure 1) for irradiating various crop materials with 
high frequency electrical oscillations (page 1, left column, lines 1-5) where shield plates 
(figure 1:11) are used in order to increase the efficiency of the treatment operation 
(page 2, right column, lines 5-1 2). It would have been obvious to one of ordinary skill in 
the art at the time of the invention to provide the method in Rajamannan with the shield 
plates in order to increase the efficiency of the treatment operation as explained by 
Davis (page 2, right column, lines 5-12). 

9. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rajamannan (U.S. P.N. 5,287,818) as applied to claim 5 and further in view of Schmidt 
(U.S.P.N. 5,422,074). 
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Rajamannan teaches adding chemical or biological soil conditioners to the soil 
prior to its irradiation (col.1, lines 30-33 and lines 60-61). However, Rajamannan fails to 
teach adding fertilizers. 

Schmidt discloses a method for processing and disinfecting waste material (col .4, 
lines 30-32) where the treated liquid phase of the disinfected material includes plant 
nutrients that is useful for direct applications to the soil as a liquid fertilizer (col. 8, lines 
25-30) since this liquid fertilizer includes valuable plant nutrients (col.8, lines 25-26). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
provide the method in Rajamannan with the fertilizer since it includes valuable plant 
nutrients that is useful for direct application to the soil as shown by Schmidt (col.8, lines 
25-30). 

10. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wayland, Jr. et al. (U.S. P.N. 4,092,800) as applied to claim 15 and further in view of 
Davis (U.S.P.N. 2,064,522). 

Wayland fails to teach that the microwave transmitters respectively incorporated 
in an adjacent pair of the underground traveling portions face each other. 

Davis discloses an apparatus for irradiating various crop materials with high 
frequency electrical oscillations (figure 1 ) where electrodes surfaces face each other 
(figure 1:1,2 and page 2, left column, lines 29-33) so that insects and their larvae may 
be economically and reliably destroyed without injuring the characters of the material 
being treated (page 1, right column, lines 30-33). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to provide the apparatus in Wayland 
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with the microwave generators facing each other so that insects and their larvae may be 
economically and reliably destroyed without injuring the characters of the material being 
treated as explained by Davis (page 1 , right column, lines 30-33). 

11. Claim19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wayland, Jr. et al. (U.S.P.N. 4,092,800) in view of Rajamannan (U.S.P.N. 5,287,81 8). 

Wayland fails to teach that the farm traveling unit is of a pulled type. 

Rajamannan discloses a plurality of microwave generating devices (figure 1) that 
are of the pulled type (col. 2, lines 50-53) so that the multiple generators can be pulled at 
a depth from approximately 3" to 36" (col.2, lines 52-53). It would have been obvious to 
one of ordinary skill in the art at the time of the invention to provide the apparatus in 
Wayland with a farm tractor so that the multiple generators can be pulled at a depth 
from approximately 3" to 36" as explained by Rajamannan (col.2, lines 52-53). 

12. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rajamannan (U.S.P.N. 5,287,818) in view of Wayland, Jr. et al. (U.S.P.N. 4,092,800). 

Rajamannan teaches a farming instrument (10) applied to a soil processing 
method (col.1, lines 6-8) including making a microwave radiator move into soil (col.1, 
lines 36-38), and thereafter radiating microwaves from the microwave radiator to the soil 
to be processed (col.1, lines 51-56), the farming instrument comprising: 

being formed as a structural body capable of being thrust into soil generally in a 
vertical direction (the shovel 12 is capable of being thrust vertically into soil); 
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a sharpened portion (unlabeled fore sharp end portion of shovel 12) for thrusting 
is provided on a fore end portion; 

a microwave radiation port (unlabeled rectangular openings enclosed by domes 
1 3a that are positioned in the unlabeled side surface of the elongate flexible shank 1 1 ) 
provided in a side surface of the fore end portion (unlabeled fore sharp end portion of 
shovel 12); 

a microwave inlet provided in a rear end portion (considered the unlabeled 
opening where cable 14 enters the device at unlabeled rear end portion), whereby the 
farming instrument (10) is capable of thrusting into a desired spot in a farm to radiate 
microwaves to soil at a predetermined depth. 

Rajamannan fails to disclose a waveguide incorporated to guide microwaves 
from the microwave inlet to the microwave transmission port. 

Wayland discloses a microwave irradiating vehicle (figure 1) that includes 
waveguides (figure 1:16) incorporated to guide microwaves from the microwave inlet 
(figure 2:16a) to the microwave transmission port (figure 2:1 6d and 16c) since such a 
device provides inexpensive vegetation control (col.1, lines 39-42). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to provide the 
instrument in Rajamannan with the waveguide since such a device provides 
inexpensive vegetation control as explained by Wayland (col.1 , lines 39-42). 
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Conclusion 

13. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to MONZER R. CHORBAJI whose telephone number 
is (571 )272-1 271 . The examiner can normally be reached on M-F 9:00-5:30. 

14. If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Jill Warden can be reached on (571) 272-1267. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

15. Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/M. R. C.I 



/Jill Warden/ 

Supervisory Patent Examiner, Art Unit 1797 



